Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.001 Å; R factor = 0.040; wR factor = 0.137; data-to-parameter ratio = 24.2.
In the title compound, C 14 H 17 N 5 , the 1H-imidazo [4,5-c] quinoline ring system is essentially planar, with a maximum deviation of 0.0325 (7) Å . In the crystal, a pair of intermolecular N-HÁ Á ÁN hydrogen bonds link neighbouring molecules, forming an inversion dimer and generate an R 2 2 (10) ring motif. These dimers are further connected into a chain along the b axis via intermolecular C-HÁ Á ÁN hydrogen bonds, resulting in an R 2 2 (14) ring motif.
Related literature
For background to quinolines and their microbial activity, see: Roth & Fenner (2000) ; Miller et al. (1999) ; Hirota et al. (2002) . For bond-length data, see: Allen et al. (1987) . For a related structure, see: Loh et al. (2011) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For the stability of the temperature controller used in the data collection, see: Cosier & Glazer (1986 Table 1 Hydrogen-bond geometry (Å , ). (15) 2.9429 (9) 152.9 (15) C5-H5Á Á ÁN5 ii 1.012 (12) 2.437 (11) 3.3700 (10) 152.9 (10) Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) Àx; Ày; Àz þ 1.
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009). HKF and WSL thank Universiti Sains Malaysia (USM) for the Research University Grant (1001/PFIZIK/811160). WSL also thanks the Malaysian Government and USM for the award of a Research Fellowship. 
4-Hydrazinyl

Comment
The quinoline scaffold is present in many classes of biologically active compounds (Roth & Fenner, 2000) , as for example, in 1H-imidazo-[4,5-c] quinolines that induce IFN, as well as other cytokines, in mice, rats, guinea pigs, monkeys and humans (Miller et al., 1999) . This initiated the syntheses of a series of compounds with differing substitution at N-1, C-2, C-4 and on substitution on the benzene ring. Phenoxymethyl and benzyl groups at C-2 increase the activity. All other C-4 substituents investigated fail to induce IFN production. This investigation encouraged us to substitute C-4 by-NHNH 2 in continuation of our research to explore novel series of immune response modifiers in an effort to find small molecules that treat diseases involving the immune system (Hirota et al., 2002) .
In the title compound ( Fig. 1) , the 1H-imidazo[4,5-c]quinoline ring (C1-C6/N1/C7/C8/N3/C10/N2/C9) is approximately planar with a maximum deviation of 0.0325 (7) Å at atom C1. The torsion angle formed between this ring system and the isobutyl moiety, C10-N2-C11-C12, is 101.17 (8)°. Bond lengths (Allen et al., 1987) and angles are within the normal ranges and are comparable to the related structure (Loh et al., 2011) .
In the crystal packing ( Fig. 2) , intermolecular N4-H1N4···N3 hydrogen bonds (Table 1) link the neighbouring molecules to form dimers and generate R 2 2 (10) ring motifs (Bernstein et al., 1995) . These dimers are further connected into chains down the b axis via intermolecular C5-H5···N5 hydrogen bonds (Table 1) , resulting in R 2 2 (14) ring motifs (Bernstein et al., 1995) .
Experimental 4-Chloro-1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolone (10 g, 0.0385 mole) and hydrazine-hydrate (80%, 19.3 g, 0.385 mole) in ethanol was refluxed for 9 h during which white solids separated out. After cooling to room temperature, the resulting 4-hydrazinyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]quinoline was filtered off, dried and crystallized from ethanol. Yield, 7.4 g (74%). Crystals suitable for X-ray analysis were obtained from ethanol by slow evaporation.
Refinement
All H atoms were located from difference Fourier map and were refined freely [N-H = 0.883 (15) to 0.909 (14) Å; C-H = 0.978 (13) to 1.037 (12) Å]. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
Geometric parameters (Å, °)
N3-C10 1.3179 (9) C3-H3 1.020 (13) N3-C8 1.3821 (8) C4-C5 1.3798 (9) N2-C10 1.3687 (9) C4-H4 1.008 (14) N2-C9 1.3828 (8) C5-C6 1.4170 (9) N2-C11 1.4590 (9) C5-H5 1.011 (12) N1-C7 1.3236 (8) C7-C8 1.4322 (9) N1-C6 1.3820 (8) C10-H10 1.002 (12) N4-C7 1.3484 (8) C11-C12 1.5315 (9) N4-N5 1.4085 (9) C11-H11A 0.999 (12) N4-H1N4 0.883 (15) C11-H11B 0.993 (11) N5-H2N5 0.909 (14) C12-C14 1.5258 (10) N5-H1N5 0.909 (13) C12-C13 1.5282 (10) C9-C8 1.3854 (9) C12-H12 1.037 (12) C9-C1 1.4314 (9) C13-H13A 1.014 (14) C1-C2 1.4138 (9) C13-H13B 1.000 (14) C1-C6 1.4302 (9) C13-H13C 0.998 (14) C2-C3 1.3795 (9) C14-H14A 1.001 (13) C2-H2 1.008 (14) C14-H14B 0.978 (13) C3-C4 1.4058 (10) C14-H14C 0.985 (14) Fig. 1 supplementary materials sup-8 Fig. 2 
